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© An optical head comprises a laser beam source 
(30), a photo-detector device (10) for receiving a 
laser beam emitted from the laser beam source and 
reflected at a data recording medium, an optical 
system (40) for sending the laser beam from the 
data recording medium to the photo-detector device, 
and a base member (70) for fixing the photo-detector 
device and the optical system (40). The photo-detec- 
tor device has a photo-detector element (11), a 
mount member (12) on which the photo-detector 
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element (11) is mounted, a block (13) for fixing one 
end of the mount member (12), a spring member 
(22) for applying elastic force to the mount member 
(12), a screw member (16) for moving the photo- 
detector element (11) along one direction against 
elastic force of the spring member (22) and fixing 
the element (11) to an arbitrary position (17), and a 
hinge portion formed in the fixing end of the mount 
member (12). 
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The present invention relates to an optical head 
to be used in an information recording medium 
such as an optical disc device. 

In the general optical disc device, there is used 
an optical head comprising a semiconductor laser 
an optical system, and a photo-detector. A laser 
beam emitted from the semiconductor laser is led 
to the optical disc through the optical system and 
reflecting light reflected on the optical disc is led to 
the photo-detector through the optical system 
again, thereby reproducing data recorded in the 
optical disc. 

The photo-detector comprises a photo-detector 
element lor converting reflecting light into an op- 
tical signal, and a fixing block for fixing the photo- 
detector element. The fixing block is secured to an 
optical base of the optical disc device. The photo- 
detector is arranged such that the in-plane direction 
of the fixing block is perpendicular to the direction 
of the optical axis of light incident upon the photo- 
detector element. 

In such a photo-detector, the fixing block is 
shifted in a state that the fixing block is not com- 
pletely fixed, thereby adjusting two axis in-plane 
d.rection perpendicular to the direction of the op- 
tical axis. Then, a focusing lens for converging 
reflecting light on the photo-detector element is 
moved in the direction of the optical axis. Thereby 
the focal position in the direction of the optical axis 
is adjusted to be set to a suitable position. 

Since the adjustment of the conventional 
photo-detector is based on the signal of the photo- 
detector element, it is impossible to individually 
adjust the positions of the two axis in-plane direc- 
tions and the focal position. Due to this, there is 
needed work for positioning the focusing lens and 
the fixing block correctly while the position of the 
focusing lens and that of the fixing block are ad- 
justed at the same time. After positioning, the fo- 
cusing lens is fixed to the optical base by a holding 
spring or a pressing screw. Thereafter, the focusing 
lens is adhered to the optical base. 

However, the focusing lens slightly moves in 
the direction perpendicular to the optical axis when 
the focusing lens is fixed by a pressure bar spring 
or a pressure screw. Due to this, there is a problem 
that the focal position on the photo-detector shifts 
Since the spot position on the photo-detector ele- 
ment must be extremely correctly adjusted, adjust- 
ing work is further needed even if the focal position 
slightly shifts. Due to this, it becomes difficult to 
perform adjusting work. 

In consideration of the above problem the 
present invention has been made, and its object is 
to provide an optical head having a photo-detector 
device by which adjusting work can be easily 
made. ' 
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According to the present invention there ii 
provided an optical head for reproducing recorded 
data in an optical recording medium by radiating 
light to the medium and detecting the. lu, hi re- 
flected on the medium, said optical head compris- 
ing emitting mean for emitting the light; delecting 
means for detecting the light reflected on said 
medium, optical means for sending the linhi from 
said emitting means to said medium, and from said 
medium to said detecting means base member for 
integrally fixing said emitting means and said op- 
tical means; mount member, for mounting said 
detecting means, having a hinge portion formed in 
a first end portion thereof and a supporting section 
for said detecting means provided in a second end 
portion thereof; fixing member for fixing said first 
end portion of said mount member such that said 
second end portion of said mount member includ- 
ing said supporting section is moved along a direc- 
tion of an optical axis of the light reflected on said 
medium at said hinge portion; urging means for 
urging said second end portion of said mount 
member along the direction of said optical axis- 
and adjusting means for adjusting a position of said 
detecting means on said optical axis by moving 
said second end portion of said mount member 
against an urging force applied by said urqinq 
means. 

According to the above-mentioned structure 
since the adjustment in the direction of the optical 
axis can be performed by moving means, there is 
no need that the focusing lens is moved. Therefore 
the photo-detector device can be easily adjusted 
without causing the conventional problem in fixing 
the focusing lens. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings in 
which: 

Fig. 1 is a cross sectional view showing an 
optical head relating to one embodiment of the 
present invention; 

Fig. 2 is a perspective view showing one em- 
bodiment of a photo-detector device; 

Fig. 3 is an exploded view of the device of Fia 
2; y " 

Fig. 4 is a plane view of the device of Fig. 2; 
Fig. 5 is a bottom view of the device of Fig. 2; 
Figs. 6 and 7 are cross sectional views of the 
device of Fig. 2; 

Figs. 8 and 9 are perspective views showing a 
modification of the device of Fig. 2; 
Fig. 10 is a cross sectional view showing other 
modification of the device of Fig. 2; 
Fig. 11 is a cross sectional view showing a 
photo-detector device relating to the other em- 
bodiment; and 
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Figs. 12 and 13 are cross sectional views show- 
ing a modification of the device of Fig. 1 1 . 
The present invention will be explained with 
reference to the drawings. 

An optica! head used in an optical disc device 
will be explained. 

Fig. 1 is a cross sectional view showing an 
optical head relating to one embodiment of the 
present invention. The optical head comprises a 
semiconductor laser 30, an optical system 40, and 
a photo-detector device 10. The optical system 40 
has a collimator lens 41, beam splitters 42, 43, a 
focusing lens 44, and a cylindrical lens 45. A laser 
beam emitted from the semiconductor laser 30 is 
changed to a parallel light by the collimator lens 
41, and the parallel light passes through the beam 
splitter 42, and is led to an optical disc (not 
shown). A reflecting light reflected at the optical 
disc is led to the photo-detector device via the 
beam splitters 42, 43, the focusing lens 44, and a 
cylindrical lens 45, and converted into an optical 
signal, and data recorded in the optical disc is 
reproduced. Also, reference numerals 50 and 60 
show photo-detectors for adjustment. The photo- 
detectors 50 and 60 are attached to an optical base 
70. 

Fig. 2 is a perspective view showing one em- 
bodiment of the photo-detector device 10, Fig. 3 is 
an exploded view of the device of Fig. 2, and Fig. 4 
is a plane view of the device of Fig. 2. 

The photo-detector element 11 is mounted on 
a mount member 12 which is substantially T- 
shaped, and a fixing block 13 covers the mount 
member 12. The mount member 12 is formed of 
an elastic member and its one end serves as a 
fixing portion 12a having two screw holes. The 
mount member 12 is screwed to the block 13. 

The photo-detector element 1 1 is connected to 
a flexible print board 19, which is formed at the 
lower portion of the mount member 12, thereby the 
signal of the photo-detector 1 1 is extracted. 

There is formed a hole 14 in the vicinity of the 
end portion opposite to the fixing portion 12a of the 
mount member 12, that is, a free end portion. Also, 
in the block 13, there is formed a screw hole at the 
position corresponding to the hole 14. As shown in 
the bottom view of Fig. 5, a screw 16 is screwed to 
a screw hole 15 through a hole 14 from the lower 
side of the mount member 12. 

In the screw portion of the screw 16, there can 
be provided a spring member, for example, a plate 
spring 21 shown in Fig. 6 as elastic force applying 
means. Due to this, even if deformation of the 
mount member 12 is beyond an elastic deforma- 
tion region, a normal adjusting operation to be 
explained later can be made. Moreover, the portion 
of the mount member 12, which is close to the free 
end, is always pressed to the head portion of the 



screw 16, so that the adjusting position can be. 
maintained extremely correctly. As shown in f icj V. 
even if a coil spring 22 is provided in place of the 
plate spring 21, the same effect can in-, obtained. 

5 Also, a spring washer can be provided 

In the vicinity of the free end, there is formed a 
space between the block 13 and the mount mem- 
ber 12. The spring 21 or 22 as elastic force apply- 
ing means is elastically deformed against its elastic 

io force by clamping the screw 16. Also, the mount 
member 12, which is an elastic member, is elas- 
tically deformed against its elastic force. Therefore, 
an amount of displacement of the free end of the 
mount member 12 in a Z direction can be arbitrar- 

ib ily controlled, depending on the clamping state of 
the screw 16, and the free end can be fixed to an 
arbitrary position. By the movement of the Iree end 
of the mount member 12 in the Z direction, the 
adjustment of the photo-detector element in the 

20 direction of a Z axis is performed. 

In the vicinity of the connecting portion of the 
mount member 12 and the block 13. there is pro- 
vided a hinge 17. The hinge 17 has a slit 17a. By 
use of the slit 17a, deformation of the mount mem- 

25 ber 12 occurs mainly in the hinge 17. Due to this, 
stress applying to the connecting portion of the 
photo-detecting element 1 1 and the mount member 
12 is relaxed, and the stable connecting state can 
be maintained. 

30 As an elastic member forming the mount mem- 

ber 12, metal such as stainless steel and resin and 
resin such as fiber reinforced resin (FRP) which is 
reinforced by use of carbon fiber or glass fiber are 
preferable. Thereby, strength against a buckle or a. 

35 creep increases, so that a slight shift of the photo- 
detector element 1 1 due to a change with the time 
can be prevented, and a stable function can be 
maintained for a long time. Moreover, if the mount 
member 12 is formed of material having electrical 

40 conductivity such as iron, the mount member can 
seal the print board 19, thereby the photo-detector 
device, which is strong against nose from the ex- 
ternal unit, can be realized. 

It is preferable to form bending portions 24 at 

45 both ends of the portion corresponding to the 
photo-detector element 11 of the mount member 
12 as shown in Fig. 8. Thereby, bending deforma- 
tion of the mount member is prevented in the 
connecting portion of the mount member 12 and 

50 the photo-detector element 1 1 . Due to this, almost 
all stress applying between the mount member 12 
and the photo-detector element 11 can be re- 
moved, and a suitable function can be maintained 
for a long period of time. 

55 In a case where the photo-detector element .1 1 

can be fully positioned by only elastic force of 
elastic applying means such as a plate spring 
provided in the screw portion of the screw 16, the 
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mount member 12 is not always an elastic mem- 
ber. In such a case, for example, a rotatable joint 
section 23 may be provided in the hinge portion 1 7 
as shown in Fig. 9. 

Adjustment in X and Y axis directions can be i 
performed by moving the block 13 along the con- 
tacting surface between the block 13 and the op- 
tical base 70. This movement is performed in a 
state that fixing screws 13a and 13b are loosened. 

According to the above-mentioned structure, u 
adjustment in the 2 axis direction (direction of the 
optical axis) can be performed without moving the 
focusing lens. The fixture of the position in the 
direction of the optical axis is performed simply by 
applying adhesion stopping the rotation of the 75 
screw 6 after adjustment. Due to this, unlike the 
conventional invention, adjustment of the focal po- 
sition can be easily made without moving the focal 
position at the time of the fixture. 

In this case, the laser beam may be made 20 
incident on the photo-detector element 1 1 from the 
side of the mount member 12 (lower side in the 
drawing) or the side (upper side in the drawing) 
opposing to the mount member 12. When the laser 
beam incidents on the element 1 1 from the side of 25 
the mount member 12, a hole through which the 
laser beam passes is formed in the mount member 
12. 

Moreover, as shown in Fig. 10, the photo- 
detector element 1 1 may be fixed to an opposing 30 
side (lower side) to the mount member 12. A hole 
12b is used to introduce the laser beam. The other 
embodiment of the present invention will be ex- 
plained. 

Fig. 11 is a cross sectional view showing a 35 
photodetector device relating to the other embodi- 
ment. In place of the block member 13 used in the 
first embodiment, there is used a block member 25 
wherein its upper portion other than a portion 
through which a laser beam passes is closed. The ao 
photo-detector element 1 1 is provided at the lower 
side of the mount member 12 similar to Fig. 10. On 
the upper wall of the block member 25, there is 
formed a hole 25a for introducing the laser beam. 
The laser beam passes through the hole 25a and 45 
the hole 12b of the mount member 12, and is 
introduced into the photo-detector element 1 1 . 

There is provided a cylindrical packing 27 to 
enclose the optical passage of the laser beam, 
which leads from the hole 25a to the photo-detec- 50 
tor element 1 1 , between the block member 25 and 
the mount member 12. The cylindrical packing 27 
is formed of an elastic member such as rubber. 
Both ends of the packing 27 have a large diameter, 
and the central portion thereof has a small diam- 55 
eter. One end of the packing 27 is pressed onto 
the block 25, and the other end is pressed onto the 



block 25 and closely adhered thereto. The packing 
27 is positioned by a projection 26 formed in the 
block 25. 

The optical base 70 is closely adhered to the 
block 25, and has a closed space 71 extending to 
the optical system 30. 

As mentioned above, the cylindrical packing 27 
is formed, thereby preventing dust from entering 
the optical passage leading from the hole 25a to 
the photo-detector element. Also, since the block 
25 and the optical base 70 are closely adhered to 
each other, dust does not enter the closed space 
71 and dirt of the optical system can be prevented. 
Moreover, since the cylindrical packing 27 is al- 
ways in contact with the mount member 12, the 
mount member 12 is prevented from being os- 
cillated in a case where the mount member 12 
formed of the elastic member. Therefore, there can 
be stabilized the output signal of the photo-detector 
element 11 mounted on the mount member 12. 

In the above embodiment, it was explained that 
the photo-detector element 1 1 was attached to the 
rear surface of the mount member 12 and the 
cylindrical packing 27 was formed between the 
block 25 and the mount member 12. However, as 
shown in Fig. 12, the photo-detector element may 
be provided between the block 25 and the photo- 
detector element 11. 

Moreover, the shape of the cylindrical packing 
is not limited to the above-mentioned shape. As 
shown in Fig. 13, a cylindrical packing having a 
large diameter may be formed. 

Claims 

1. An optical head for reproducing recorded data 
in an optical recording medium by radiating 
light to the medium and detecting the light 
reflected on the medium, said optical head 
comprising: 

emitting means (30) for emitting the light; 

detecting means (16) for detecting the light 
reflected on said medium; 

optical means (40) for sending the light 
from said emitting means (30) to said medium, 
and from said medium to said detecting means 
(11); 

base member (70) for integrally fixing said 
emitting means and said optical means (40); 

mount member (12) for mounting said de- 
tecting means (11), having a hinge portion (17) 
formed in a first end portion thereof and a 
supporting section for said detecting means 
(11) provided in a second end portion thereof; 

fixing member (13), being supported to 
said base member (70), for fixing said first end 
portion of said mount member (12) such that 
said second end portion of said mount mem- 
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ber (12) including said supporting section is 
moved along a direction of an optical axis ol 
the light reflected on said medium at said 
hinge portion (17); 

urging means (21, 22) for urging said sec- 
ond end portion of said mount member (12) 
along the direction of said optical axis; and 

adjusting means (16) for adjusting a posi- 
. lion of said detecting means (11) on said op- 
tical axis by moving said second end portion of 
said mount member (12) against an urging 
force applied by said urging means (21, 22). 

2. The optical head according to claim 1, char- 
acterized in that said mount member (12) has 
an elastic body. 

3. The optical head according to claim 2, char- 
acterized in that said mount member (12) has 
a metal body or a resin body. 

4. The optical head according to claim 3, char- 
"acterizedin that said mount member (12) has 

a stainless steel body or a fiber reinforced 
resin body. 

5. The optical head according to claim 2, char- 
acterized in that said mount member (12) has 
a body (12) of electric conductive material. 

6. The optical head according to claim 1, char- 
acterized in that said hinge portion (17) has a 
slit (17a). 

7. The optical head according to claim 1, char- 
acterized in that said urging means (21, 22) 
has a spring member (21, 22) provided at the 
position of said moving means (12). 

8. The optical head according to claim 1, char- 
acterized in that said mount member (12) has 
a bending portion (24) in a position corre- 
sponding to said detecting means (11). 

9. An optical head for reproducing recorded data 
in an optical recording medium by radiating 
light to the medium and detecting the light 
reflected on the medium, said optical head 
comprising: 

emitting means (30) for emitting the light; 

detecting means (10) for detecting the light 
reflected on said medium; 

optical means (40) sending the light from 
said emitting means (30) to said medium, and 
from said medium to said detecting means 

(11): 

base member (70) for integrally fixing said 
emitting means (30) and said optical means 
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(40); 

mount member (12) for mounting said de- 
tecting means (11), having a hinge portion (17) 
formed in a first end portion thereof and a 
supporting section tot said detecting means 
(11) provided in a second end portion thereof; 

fixing member (13), being supported to 
said base member (70), for fixing said first end 
portion of said mount member (12) such that 
said second end portion of said mount mem- 
ber (12) including said supporting section is 
moved along a direction of an optical axis ol 
the light reflected on said medium at said 
hinge portion (17), said fixing means having a 
hole (25a) for introducing said reflected light to 
said detecting means (11); 

enclosing means (27, 28) for enclosing a 
passage of light leading from said hole (25a) to 
said detecting means (11) in a closed state; 

urging means (21, 22) for urging said sec- 
ond end portion ol said mount member (12) 
along the direction o1 said optical axis; and 

"adjusting means (16) 1or adjusting a posi- 
tion of said detecting means (11) on said op- 
tical axis by moving said second end portion of 
said mount member (12) against an urging 
force applied by said urging means (21 , 22). 

10. The optical head according to claim 9, char- 
acterized in that said base member (12) has a 
closed space (71) extending to said optical 
means (40), and said fixing means (25) is 
closely adhered to said base member (70) in a 
state that said light introducing hole (25a) com- 
municates with said closed space (71 ). 

11. A photo-detector device comprising: 

detecting element (11) for detecting light 
reflected on an optical recording medium; 

mount member (12) for mounting said de- 
tecting element (11), having a hinge portion 
(17) formed in a first end portion thereof and a 
supporting section for said detecting means in 
a second end portion thereof; 

fixing member (13) fixing said first end 
portion of said mount member (12) such that 
said second end portion of said mount mem- 
ber (12) including said supporting section is 
moved along a direction of an optical axis of 
the light reflected on said medium at said 
hinge portion (17); 

urging means (21 , 22) for urging said sec- 
ond end portion of said mount member (12) 
along the direction of said optical axis; and 

adjusting means (16) for adjusting a posi- 
tion of said detecting element (11) on said 
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optical axis by moving said second end portion 
ol said mount member (18) against an urging 
force applied by said urging means (21, 22). 
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